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@ A benzophenone derivative, and ultraviolet light absorbent and an endermic liniment 

(5?) A silicone-type benzophenone derivative represented by Formula 1 below, an ultraviolet light 
absorbent and an endermic liniment which contains it. 
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The silicone-type benzophenone derivative of the present invention exhibits a superior ability to 
absorb UV-A and UV-B and is compatible with silicone-type bases. 
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FIELD OF THE INVENTION 

The present invention relates to a new silicone-type benzophenone derivative as well as an ultraviolet light 
absorbent and an endermic liniment using same, and more particularly to a new silicone-type benzophenone 
5 derivative which highly dissolves in silicone oil, has superior water resistance and oil resistance, and also has 
ultraviolet light absorption characteristics with an absorption wavelength in the UV-AB region. 

BACKGROUND OF THE INVENTION 

w Ultraviolet light is known to cause various changes in skin. In dermatology, the wavelength spectrum is 

divided into the long wavelength ultraviolet light region, i.e. 400-320 nm, the medium wavelength ultraviolet 
light region, i.e. 320-290 nm, and the short wavelength ultraviolet light region, i.e. 290 nm or less. These regions 
are referred to as UV-A, UV-B and UV-C, respectively. 

Usually, most of the ultraviolet light which people are exposed to is from sunlight. The part of the ultraviolet 
15 light which reaches the earth comprises UV-A and UV-B, while UV-C is absorbed by the ozone layer and very 
little of it reaches the earth. Of the ultraviolet light which reaches the earth, UV-B is known to cause erythema 
and blisters and accelerate formation of melanin when the skin is irradiated by more than a certain quantity, 
while UV-A is known to darken the skin immediately after the irradiation and also to enhance the skin- 
degradating action of UV-B. UV-A is important in terms of prevention of the development and aggravation of 
20 liver spots and freckles. 

However, research on the action of UV-A on the skin started relatively recently, and only dibenzoylmethane 
derivatives are known as UV-A absorbents. Benzophenone derivatives are known as UV-AB absorbents which 
have absorption bands covering both UV-A and UV-B regions. 

For the base for endermic liniments, silicone-type bases such as dimethylpolysiloxane are widely used. 
25 This is largely because the silicone-type bases are easy to use, i.e. they spread well, give a refreshing feeling 
and are not sticky, and also because of their superior functioning, i.e. they are not washed away easily by per- 
spiration or water. 

However, the existing UV-A, UV-B and UV-AB absorbents have very low compatibility with the silicone- 
type bases. Therefore, in order to blend them into an endermic liniment with the silicone-type bases, it was 
30 necessary to add an oil base. This made it difficult to fully utilize the advantages of the silicone-type bases 
described above. 

Due to this problem, development of an ultraviolet absorbent which is soluble in silicone oil and superior 
in terms of water resistance and oil resistance, and at the same time gives sufficient protection against ultra- 
violet light, has been strongly desired. 

35 

SUMMARY OF THE INVENTION 

The inventors had discovered a silicone-type cinnamic acid derivative(s) which, was a highly safe UV-B 
absorbent with a high solubility in silicone oil and superior water resistance and oil resistance, and filed a patent 

40 application for it (Japanese application Serial No. Tokogan Sho 63-168838). The inventors carried out further 
research for the purpose of obtaining an ultraviolet light absorbent (UV-AB absorbent) with a high solubility in 
silicone oil and superior water resistance and oil resistance as well as an appropriate UV-AB wavelength region, 
and discovered that the silicone-type benzophenone derivative(s) of the present invention have the desired 
aforementioned characteristics. 

45 That is, the silicone-type benzophenone derivative and the ultraviolet light absorbent of the present in- 

vention are represented by the following Formula 2: 
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FORMULA 2 
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BRIEF DESCRIPTION n F THE DRAWINGS 

The details of the present invention are described below. 
DETAILED DESCRIPTI ON OF THE INVENTION 

The silicone-type benzophenone derivative aceorHinn t„ ^ 

rra^ttTO^TSr'*— '''' 

hexane under atmospheric pressure at 50°C or 'a ZtlrT ■ 9 ° S ° IVent SUCh as toluene - ^ene or 
the Si-H groups are gone Obtain ^S^^S^ZTT ^ ^ ° f tbe «■> 

While the ultraviolet light absorbent of the present Zntn TT ° f the Pr6Sent invention - 
Plications are not particularly limited and i an be used TnZ 38 d6SCribed above ^ »■ ap- 

* bents depending on the characteristics a d purpose of he s icone'T °k WhiCh U,traVi0,e ' «» ht abs - 
The endermic liniment of the present invent "cone-type benzophenone derivative. 

used for cosmetics, quasi drugs JS^TdiSSS^ ^ aPP ' iCati ° nS "* * « b * 
benzophenone derivative 9 cnaractenstics and purposes of the silicone-type 

The following components whirh a I , Y Y by P ers P |rat '°n or water, 

the present .J^^ESS ^pSHT- ^ ^ ^ ^ 
such as nylon, polyethy.ene and silicone inorgani igments such as J "J "**' ° r9aniC P ° WderS 

game p,gments; liquid fat and oils including olive oil Stoba «i. ml h and ir0n ° Xide and or " 

doding carnauba wax, bees wax, cande.ii? a wax £17 ? nUt °" and tri 9'V c ^de : waxes in- 
and squalene; oily components including Hcone 7a^^lT?^° n8 inC ' Udin9 ^ ^ Ceresin 
and flurorine-containing oil; thickeners L^^J^^T^ °" ; ^ indudin 9 sili <™a resin 
lymer, polyvinyl alcohol, bentonite and aluminum "ZZm^! Ce " Ul ° Se ' ^•"boxyvinylpo- 

cerine. polyethyleneglyco. and hyaluronic J^SS^iSSi ZZTT*" ^ 
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a-coho,; powers; seguestennglg^^ 

10 make the water in oil iype or oil in JL type ">""*t,on Jl can also ba amalsif M oaino an emulsilier 
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above, 0.1-20 wt% in general, and preferably 0.5-10 wt%. 
EXAMPLES 

Details of the present invention are described below by showing synthesis examples of the silicone-type 
benzophenone derivative of the present invention and its physico-chemical properties. The present invention 
is not limited to these examples. 

Synthesis Example 

2.79 g of a benzophenone derivative (1J and 1,1,1,3,5,5,5-heptamethyltrisiloxane (hereafter abbreviated 
as "MHM") (2) were dissolved in 1 00 ml of toluene, and chloro-platinic acid was added as a catalyst. The mixture 
was heated and stirred at the ref luxing temperature for 3 hours. After completion of the reaction, a conventional 
treatment was conducted and, by means of silica gel column chromatography (silica gel C-300, toluene eluent), 
5.52 g of the target compound, the silicone-type benzophenone derivative represented by Formula 2, was ob- 
tained (yield 50.9%). It was in a colorless liquid form. 

The reaction formula is shown below in Formula 3. 



FORMULA 3 




O >-(X O VOCH, CH, OCC = CH 2 +MHM 

0 i ' OCH: (2) 

OH (U 



► TARGET COMPOUND 

Formula 2 

The compound was identified using the following analytic values: 
'H-NMR (CDCI 3 ) 12.60 (1H, OH, s), 7.50 (6H, arom., m), 6.50 (1H, arom:, s), 6.40 (1H, arom., d), 4.40 (2H, 
CH2. t), 4.20 (2H, CH2, t), 2.57 (1H, CH (Me), m), 1.18 (3H, CH (Me), d), 0.80 (2H, CH2, m), -0.01 (18H, OSiMe3 
x 2, s), -0.05 (3H, SiMe, s) 

AUV absorption spectrum in ethanol is shown in Figure 1. 

As shown above, the silicone-type benzophenone derivative according to the present invention has a su- 
perior absorption in the UV-AB wavelength region. 

As for solubility in a silicone base, the solubility testing in dimethylpolysiloxane and methylphenylpolysi- 
loxane was conducted at 25°C. 

In both cases, 50 wt% or more dissolved, indicating an excellent solubility. On the other hand, 2-hydrox- 
ybenzophenone, which has a similar structure, was hardly soluble at all. 

As for the water resistance and oil resistance, the silicone-type benzophenone derivative of the present 
invention was mixed in water, 50% ethanol and oil, such as liquid paraffin, followed by agitation. The mixtures 
were then let stand for 60 days at 50°C. No hydrolysis or such was observed, indicating excellent water resis- 
tance and oil resistance. 

The silicone-type benzophenone derivative of the present invention does not have any problems in terms 
of safety regarding sensitization, mutagenicity, photo-sensitization and photo-toxicity, and is safe under heat 
(including hydrolysis). For stability against light, it is completely stable when irradiated by normal sunlight, and 
thus is an excellent UV-AB absorbent. 

Examples and comparative examples for using the silicone-type benzophenone derivative of the present 
invention as an ultraviolet light absorbent are shown below to further describe the present invention. The pres- 
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Example 1: Sunscreen (oil type) 
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(1) decamethylcyclopentasiloxane 

(2) dimethylpolysiloxane (10 CS/25°C) 

(3) methylphenylpolysiloxane (20 CS/25°C) 

(4) silicone resin 

be ,ow) 



48.0% 
20.0 
20.0 
10.0 
2.0 



Preparation Method: 

(D through (5) are mixed, dissCved thorough,* and filtered t0 obtain the produot. 
Comparative Example 1: 

-ep^.^^ , m ^.^^^^ 

Example 2: Sunscreen (W/O cream) 
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( 1 ) Octamethylcyclopentasiloxane ~ 

(2) dimethylpolysiloxane (100 CS/25°C) 

(3) dimethylpolysiloxane (2,500,000 CS/25°C) 

(4) Liquid paraffin 

(5) Silicone-type benzophenone derivative (same as in Example 1) 

(6) Poiyether modified silicone (400 CS/25'C, (Polyoxyethylene content 20 wt%, 

(7) Purified water 

(8) L-sodium glutamate 

(9) 1,3-butyleneglycol 

(10) Preservative 

(11) Perfume 



Preparation Method: 



28.0% 

5.0 

3.0 

5.0 

1.5 

6.0 
43.1 

3.0 
5.0 
0.2 
0.2 
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Comparative Example 2: 
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Example 3: Sunscreen (0/W cream) 





(1) Octamethylcyclopentasiloxane 


9.0% 


5 


(2) Liquid paraffin 


3.0 




(3) Isopropylmyristate 


2.0 




(4) Vaseline 


5.0 


10 


(5) Cetanol 


5.0 




(6) Stearic acid 


3.0 




(7) Glycerinemonoisostearate 


3.0 


15 


(8) Silicone-type benzophenone derivative (same as in Example 1) 


0.1 




(9) Preservative 


0.2 




(10) Perfume 


0.2 


20 


(11) Glycerine 


10.0 




(12) Propyleneglycol 


5.0 




(13) hyaluronic acid 


0.01 


25 


(14) Potassium hydroxide 


0.2 




(15) Purified water 


54.29 



30 Preparation Method: 

(1) through (10) are heated and agitated at 70°C to obtain the oil phase. (11) through (15) are heated to 
70°C and dissolved to obtain the water phase. The oil phase is added to the water phase and the resulting 
mixture is emulsified by an emulsifier. The emulsified product is cooled using a heat exchanger down to 30°C 
35 and dispensed into a container to obtain the product. 

Comparative Example 3 

The product was obtained in the same manner as in Example 3 except for the fact that (8) was excluded. 

40 



45 



50 



55 



7 



EP0 655 453 A1 



Example 4: Sunscreen lotion 



it? 



15 



(1 ) dimethylpolysiloxane (5 CS/25°C) 

(2) methylphenyfpolysiloxane 

(3) Stearic acid 

(4) Silicone-type benzophenone derivative (same as in Example 1) 

(5) Preservative 

(6) Perfume 

(7) Glycerine 

(8) Montmorillonite 

(9) Potassium hydroxide 

(10) Purified water 
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Preparation Method: 

(1) through (6) are heated and aqitated at 7f>°r in «m*;„ *u . 
and dissolved to obtain the water phase ph as Tddedt ! TP ^ (10) *'* ^ t0 ^ 

is emulsified by an emulsif ier. The emulsified S^c^do^S? * V *" ^ 
pensed into a container to obtain the sunscreen lotion US ' n9 3 heat e * ch *"Qer and dis- 

Comparative Example 4 

lained as described a6ove measured for Examples 1-4 and Comparative Examples M „ b . 

sensitive composition. Slty ls 5 g/m2 solld t0 obtain the ultraviolet light 

of the sample to be measured is mixed in castofo iand Z olS J 66 " eXP ° Sed t0 increases - 40 "0 
film is placed on top of a round piece of saT ! tr io, e t ET^" P ^ 3 A trans " arent P ^ 
1 .5 g of the mixture is app.ied on it such that ^E^TE^ T^'™ 3 5 Cm diamet -, and 
source for 8 minutes and the PET with the same e on it ! Un,fo T ^ IS lrradia ^ by an ultraviolet light 
measure the color of the ultraviolet ^nZeoZlosZTT^ "V" S ^^^er is used to 
light. The color difference is calculate! b meZ oHhe UBc^ T\ * irr3di3ted With the u,travio '* 
sition with zero ultraviolet dosage as the reference c °°*inates method with the color of the compo- 

The results are shown in Table 1. 
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TABLE 1 





Color difference 


Example 1 


23 


Comparative Example 1 


58 


Example 2 


36 * 


Comparative Example 2 


45 


Example 3 


40 


Comparative Example 3 


57 


Example 4 


30 


Comparative Example 4 


52 



As shown in Table 1 , the color differences for the Examples are smaller than the color differences for the 
Comparative Examples, indicating a higher ultraviolet blocking effect. This means that a superior ultraviolet 
light blocking effect can be obtained by blending the silicone-type benzophenone derivative of the present in- 
vention. 

Example 5: Dual purpose foundation 



(1) Silicone-treated titanium oxide 


9.5% 


(2) Silicone-treated mica 


40.0 


(3) Silicone-treated talc 


20.45 


(4) Silicone-treated iron oxide 


7.5 


(5) Spherical nylon powder 


10.0 


(6) Trimethylolpropanetriisostearate 


5.0 


(7) Squalene 


3.0 


(8) Bees wax 


2.0 


(9) Silicone-type benzophenone derivative (Same as in Example 1) 


0.5 


(10) Sorbitan trioleate 


1.0 


(11) Preservative 


0.5 


(12) Vitamin E 


0.05 


(13) Perfume 


0.5 



Preparation Method: 

(1) through (5) were mixed with a Henshell mixer, and a heated and dissolved mixture of (6) through (13) 
were added to it, followed by mixing. The mixture was then crushed and molded on a mid-size plate to obtain 
a sunscreen dual purpose foundation. 

Example 5 spread lightly, gave a natural finish and had a long lasting cosmetic effect and ultraviolet light 
blocking effect. 
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Example 6: Stick cosmetic 



10 



15 



2C 



25 



30 



35 



(1) Titanium oxide 

(2) Zinc oxide 

(3) Mica 

(4) Red iron oxide 

(5) Yellow iron oxide 

(6) Black iron oxide 

(7) Dimethylpolysiloxane (20 CS/25°C) 

(8) Trimethylolpropanetri-2-ethylhexanoate 

(9) Liquid paraffin 

(10) Microcrystalline wax 

(11) Ceresin 

(12) Solid paraffin 

(13) Silicone-type benzophenone derivative (Same as in Example 1) 

(14) Perfume 

(15) Antioxidant 

H6) Sorbitan sesquioleate 



10.0% 
7,0 

16.0 

1.5 

1.5 

1.0 

29.4 

10.0 

8.0 

2.0 

1.0 

6.0 

5.0 

0.5 

0.1 

1.0 



Preparation Method: 

and (14, was added to said mixture A to, beta ITT V r " lxing - Amelted fixture of (10, through (12) 
to obtain a sunscreen stick cTsmeS ' ^ ^ ,he P '° duCt was ™ lded ■•*» a stick form 

Example 6 blocked u,tr avio ,et tight highly effective,, and had a long , as , in g cosmetic effect. 
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Example 7: Pre-Makeup 



(1) dimethylpolysiloxane (2 CS/25°C) 


19.0% 


(2) Glyceryltriisostearate 


10.0 


(3) isopropyl alcohol (registered trademark "Isopa") G 


5.0 


(4) Sorbitan sesquioleate' 


1.0 


(5) Polyoxyethylene modified organo polysiloxane 


3.0 


(6) Purified water 


46.0 


(7) 1,3-butyleneglycol 


5.0 


(8) Titanium oxide fine particles 


10.0 


(9) Silicone-type benzophenone derivative (Same as in Example 1) 


5.0 


(10) Preservative 


Appropriate amount 


(11) Antioxidant 


Appropriate amount 


(12) Perfume 


Appropriate amount 



Preparation Method: 

(1) through (5), (9), (11) and (12) were stirred and dissolved at 70°C, and (6) through (8) and (10), already 
heated to 70°C, were added to this mixture. The product was emulsified and dispersed, and then cooled to 
obtain the target sunscreen pre-makeup. 

Example 7 blocked ultraviolet light highly effectively, and had a long lasting cosmetic effect. 
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Example 8: Stick cosmetic 



10 



15 



20 



25 



30 



(1) Titanium oxide 

(2) Zinc oxide 

(3) Mica 

(4) Red iron oxide 

(5) Yellow iron oxide 

(6) Black iron oxide 

(7) Dimethylpolysiloxane (20 CS/25°C) 

(8) Trimethylolpropanetri-2-ethylhexanoate 

(9) Liquid paraffin 

(10) Microcrystalline wax 

(11) Ceresin 

(12) Solid paraffin 

(13) Silicone-type benzophenone derivative (Same 

(14) Perfume 

(15) Antioxidant 

(16) Sorbitan sesquioleate 



as in Example 1) 



Preparation Method: 



10.0% 
7.0 
16.0 
1.5 
1.5 
1.0 
26.4 
8.0 
8.0 
2.0 
1.0 
6.0 
10.0 
0.5 
0.1 
1.0 
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and (14) was added to said miire A e, beS/n T " T" 1 ^ Amelted of (10, through (12) 

to obtain a sunscreen stick « s^e l o 21 1™^ ^ P " dUCl W3S m ° ,ded int0 a s « * form 
6. and also had a long ,as,ing cosm , ic e fe traV '° let " 9ht eVen ™ re efficientl * "-an Examp, e 
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Example 9: Powdery foundation 





(1)Talc 


27.7 


5 


(2) Mica 


30.0 




(3) Kaolin 


5.0 




(4) Titanium dioxide 


10.0 


10 


(5) Mica titanium 


3.0 




(6) Zinc stearate 


1.0 




(7) Red iron oxide 


1.0 


15 


(8) Yellow iron oxide 


3.0 




(9) Black iron oxide 


0.2 




(10) Polymethylsesquioxane powder 


5.0 


20 


(11) Squalene 


6.0 




(12) Silicone-type benzophenone derivative (Same as in Example 1) 


5.0 




(13) Octyldodecylmyristate 


2.0 


25 


(14) Sorbitan monooleate 


0.5 




(15) Perfume 


0.5 




(16) Antioxidant 


0.1 



30 



Preparation Method: 

(1) through (10) are mixed with a Henshell mixer, and a heated and dissolved mixture of (11) through (16) 
is added to this, followed by mixing. The resulting mixture is crushed and molded on a mid-size plate to obtain 
a powdery foundation. This product blocked ultraviolet light highly effectively, and had a long lasting cosmetic 
effect. 

The silicone-type benzophenone derivative of the present invention is a very useful new compound which 
absorbs light in the UV-AB wavelength region and dissolves well in silicone oils. 

The ultraviolet light absorbent according to the present invention is particularly suitable for blending in en- 
dermic liniments such as cosmetics and quasi-drugs. Depending on the purpose, any amount of it can be blend- 
ed in without compromising the characteristics of the base. This ultraviolet light absorbent also exhibits superior 
water resistance and oil resistance. 

The endermic liniment which contains the silicone-type benzophenone derivative of the present invention 
is excellent because it can use a silicone-type base and is highly effective in blocking ultraviolet light. 

An ultraviolet absorption spectrum of the compound (Formula 2) according to the present invention. 

Ciaims 

1. A silicone-type benzophenone derivative represented by the following Formula 1: 
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/ \ / \ OSi Me, 

OSi Me, 



OH 



OCH; 



" " niment ""^T*. siliccne-type benzophenone derivative of c,ai m 1 . 
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